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REMARKS 

Claims I -39 are currently pending in the application. Claims 22 and 23 are hereby 
amended and new claims 32-39 are added for Examiners consideration. The foregoing separate 
sheets marked as "Listing of Claims" show all the claims in the application, with an indication of 
die current status of each. 

Claim Rejections: 35 CSC § J. 12, second paragraph 

Claim 22 stands rejected under 35 CSC § 1 12m second paragraph, as indefinite due the 
recitation of "said" formula 5 without, at prior recitation of "formula 5". Claim 22 has hereby 
been amended by deleting the word "said" and adding formula 5, thereby overcoming this 
rejection, 

in view of the foregoing, Applicant requests reconsideration and withdrawal of this 
pbj#tioh,. 

CMm Eeiectkms: 35 CSC § 102(e): Examiner's Foint #S 

Claims 1, 5 and 10 stand rejected under 35 CSC § 102(e) as anticipated by Gates (US 
2005/0276930). This rejection is traversed. 

Examiner states that with respect to claim 1, the method of Gates includes a step of 
"introducing a gas containing vapor of cyclic organic silica compounds, which have silicon and 
<, xygen skektonsaud hne at k\gij>n tana u ikd ', ' eg > km gu> tp h.nts - J '■' - Mdc eham 
ofadokton (node! hue added » hn-, ^ik nnnt i-mo rm ■ In i O thv U >du i >og . u - 
concerning the types of precursors to be utilized in the invention is found in paragraph [0052] of 
lie nnH -s , >pn v mo t *hun states Pieterah > the fiisi preeu^o! is a siloxanc l ouWrnna Si 
t O id H atoms, with eycli floxanes bein especially preferred. 1 ar.npl.es o - u t ih 
prefcn d first pre< users im udt iloxane selected Iron molecules vith ring struct! es. such as 
1 ,3,5,7-tetramcfhyleyc!ofetras.il.o.xane (TMCTS or CJCsCgSk), octamtfhylcycloletrasiloxane 
(OMCTS, (:die4()4Si4) ? tetraethy]cyclotetrasiloxa:ne (CsHuO-sSu) 
deeaniethyicyclopefuasiloxane '(. ii O ^ 1 truneihykyciotrisiloxane, 
hexamethyicyclotnsiioxane, molecules of melhylsi'lanes mixed with an oxidizing agent such as 
Cb or KbO or precursor mixtures including Sg O and CC Applicant notes that silicon and oxygen 
skeletons hath u u least on unsaturated hwuou hen g oup hound Uh a *uL o nnofa 
skeleton are not taught by Gates. In contrast, the present invention regmjjes that an unsaturated 
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bydrocaton group be attached to the silicon/oxygen skeleton of the gas that is used to make the 
porous insulating film of the invention (see claims .1 and 3; and see also claims 6 and 7 where the 
unsaturated vinyl group is shown) /Therefore, Gates does not anticipate the present invention as 
claimed in claims I, 5 and 10. 

In view of the foregoing. Applicant respectfully requests reconsideration and withdrawal 
of this rejection. 

Claim Rejections: 35 USC § 102(e): Examiner's Point #6 

Claims 2-4, 1.8, 30, and 3 1 stand rejected under 35 USC § 102(e) as anticipated by Gates 
(US 2005/027693!')), This rejection is traversed. 

As established above. Gates does not teach a gas containing vapor of cyclic organic 
silica compounds which h esili n tnd en kdcton md ha itj i 1 t tK un\nuiaituf 
I • dux nbon ^ruiuiiioy; ui \ jth • mh i 1 m i ot a skc i. ton I tic lull extent ot { > iws teaching 
regarding a precursor gas is found in paragraph [0952] and does not include unsaturated 
hydrocarbon groups bound to the side chain of the silica-carbon skeleton. Thus, Gates does not 
anticipate the subjt ct mattei of the present invention, as claimed in claims 2-4, IS 0, mid 31 

In view of the foregoing, Applicant jcspectfulls request reconsideration and withdrawal 
of this rejection. 

Claim Rejections: 35 USC § 102(e): Examiner's Point #7 

Claims 23, 27 and 29 stand rejected under 35 USC § 102(e) as anticipated by Fujita (US 
2004/0135254). This rejection is traversed. 

Claim 23 has hereby been amended to recite a porous insulating film having a 
distribution of pore diameter with a single peak, wherein the specific inductive capacity is equal 
to or greater than 2.1 and equal to or smaller th ut 2 " and vhoteoi po.es v>id m vnd junous 
. ^ , , , j , i t mis fo<,W umi p<mm v t mr>ann 

mIu a inoic.uk , Support for this ieafure is found, tor example, ui pargranh [0045] of the 
published application, and thus does not add any new matter. Claim 27 recites the porous 
insulating film of chum 23, in which a maximum average pore diameter is equal to or smaller 
than 1 urn; and claim. 29 recites a semiconductor device in which the porous insulating film of 
claim 23 is used as a layer insulating film. 

Fujita. addresses the problem of how to provide a porous insulating film for use in a 
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sern {conductor device that has small diameter pores and yet has a relative dielectric constant of 
about 2.5 or less, since large pores result in favorable dielectric constants but cause problems 
with respect to even trench formation, infiltration by unwanted materials, etc. (see paragraphs 
[0005-0007] of Fujita. Similar issues are addressed and solved by the present invention, but in an 
enured -. : Eerent mans > s 

Fujita proposes three embodiments of solutions to tins problem, in the Office Action, 
Examiner refers to paragraphs [0062-0063] and [0047] of Fujita, as well as Figure 2B In so 
doing. Examiner has combined descriptions of two distinctly different embodiments of Fujita 
and arrived at an erroneous conclusion regarding the teachings of Fujita. Applicant has 
summarized and clarified the three embodiments, of Fuji la below. 

Embodiment 1 of Fujita is described in paragraphs [0033-491. embodiment 2 is described 
in paragraphs [00500)057] and embodiment 3 is described in paragraphs [0058-0069] . 

Embodiment 1 . Fujita teaches a porous insulating film having a relative dielectric constant of 2,5 
or less and including a first insulating material, at least a portion of pores in the porous insulating 
film ha\mg on the inner wail thereof a la\cr of a second m stdntim.' mateyaJLy b < , ? 
nature from die first insulating nMtena' (sec e.g. tie abstract and claim 1). 1 he porous insiO Umg 
turn of .Fujita is thus comprised of two materials and is made using a two-step process. Briefly, 
[ c< pai tu inliN 'Hi^ 00 } o| as shovn in 1 tjuel \ a porou? iusuhmng film 2 is humed on a 
semiconductor substrate and having a relative dielectric constant of 2.5 or less. Unfortunately, as 
sumdM Inula, -auh filn s v\uh <cla u dsdeUtu v. aisum m>i^ ,» En- tune hnec po o i\uh 
n , « m , ,u\ * m i n m p t pi so ' i i V B> f ! • !i 

undesirable and Fujita solves this problem be adding a step to the film forming method; an 
oxidation-reduction reaction is permitted to lake place in the porous insulating film prior to 
fini te c reneh n ihe po;ons msulatmg illn thueOs icduemg tin » u *>j uk po es o <t 
opt rum s v h\ dvpoMtmu 0 f i i-c m ma not pj »du t U suoiO ui a' inu ma ub 
(paragraphs | 0039-0044 j; # 4 in Figure IB}* 

Embodiment 2. Embodiment 2 of Fujita is similar to Embodiment 1 but the deposition of 
the second material within large pores is done after a trench is formed (see paragraphs [0051- 
005?]). 
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Embodiment 3. Embodiment 3 of Fujita involves a different sort of process. In this 
embodiment, a porous insulating layer with very small pores is first formed. However, the 
relative dielectric constant for this film is generally high (see below) and Fujita teaches that the 
diameter of the internal pores can he enlarged (e.g. from about bun or less to about 2-3 am) by 
etching via irradiation (see paragraph [0065]. 

Examiner refers to paragraphs (0062-0063] of Fujita, allegedly to teach a porous 
insulating film with an average pore diameter of equal to or smaller that Inm, In tact, these 
paragraphs describe, embodiment 3 of Fujita. It is Applicant's position that Examiner has failed 
to take into account the context of those paragraphs, which are reproduced below for Examiners 
convenience. Applicant draws Examiner's attention to Ore last sentence of paragraph (00631, 
which Applicant, has underlined. 

"[00621 Further, even when the porous insulating film 9 is formed by CVD method, very minute 
pores 1 0 having an average diameter of 1 tim or less may be formed in. the porous insulating .film 
0, depending on the conditions to be employed. Namely, the conditions which enable the 
formation of such an insulating film are: where a plane-parallel plate plasma CVD apparatus is 
emplo t.d 'so ( utdm oomn i nua iK i uio Jon s v ui n da \ \i a o t i <. i , t 
SiH(CH.0.yHe/Og 4 Torn and 400W in RF power. 

[0 63 In the ease of this porous insulating film 9, since the a erage diameter oi die pores 10 js 
very small, there would be little possibility of raising problems such as defective filling of a 
barrier metal even if the pores 1.0 exposes from the sidewall of the trench due to the 
aforementioned trench- . forming work. Therefore, it is possible to form a wiring excellent in 
reliability Howe? i it \%onkl Iw uewPefok r <' u" u 1 1 ! w wwi w hideUm 
constant o f the insulating film, tints Jhejnsulating film exhibits a dielectric constant of 2.5 or 
more.'' 

To summarize, Fujita states that, while it is possible to make films with small pores, the 
t^'fopg. Oil us an i eptahl wot onstan! Whu m; i Inside ng films for 

semiconductor devices, the objective is to have small pores AND, according to Fuji up a 
dielectnc constant less than 2 5 Ihuv dte film dos„r:tvd m par igranlw [0oo2~00m^ jr the 
problem, not the solution, 



-14- 



Examiner has coupled paragraphs [0062-0063] with paragraph [0047] and Figure 2b as 
illustrating a porous insulating film having a distribution of pore diameter with a single peak and 
a specific inductive capacity equal to or greater than 2.1 and equal to or less than 2.7. This is 
incorrect in that Figure 2b relates only to paragraph [0047] and does not illustrate the results of 
the method taught in paragraphs [0062-0063], which is in fact depicted in Figures 6A and B. 
With reference to paragraph [0066], Figures 6 A and 6B show the changes in distribution of pore 
sen. .« pon i. i ,i 1 i * - -taduhonofE B a this is embodiment "* of 

Fuk.Ua. Prior to irradiation, the pore size is indeed ou average less than Inns. However, in this 
uhn. as discussed above, the relative dielectric constant is also unaceeptably high, Fuji la's 
solution, according to embodiment 3. is to irradiate the film. After irradiation, the pores "have an 
average diameter ranging from about 2 to 3 tun as shown in FIG. aTF (paragraph 1 00661 and as a 
result, the relative dielectric constant of the porous insulating film can be reduced to 2.5 or less. 

The films shown in Figures 6A and B do not meet the requirements of claim 23, 
Veracincm the teachmu of Fujita, these films are formed from trimeth vl shane, not fnun cyclic 
silk • mpoimdst e< para raph [0062] tbove) In tddition die finished product of Fujita shown 
in Figure 6B has an average pore size of about 2nm, and a much larger pore ske distribution, 
which is the point of Embodiment 3. Thus, claim 23 is not anticipated by this embodiment of 
Fujita. 

With respect to Examiner's reference to paragraph [0047] and Figure 2b, this paragraph 
and this Figure relate to Embodiment F Figure 2B shows the end product of the practice of 
Embodiment 1 , but that film differs substantially from that of claim. 23 in that the film of Figure 
2b o. I ujO i o i up^gwxl p two i i aeuuh on n wing bucn d.positat m t <. a? <. goto < S f K 
film, which does indeed reduce gore size, but which requires the extra step of deposition (see 
paragraph [0046]. Thus, claim 23 is not anticipated by bus embodiment of Fujita. 

Applicant further notes that no embodiment of Fujita uses cyclic silica compounds in the 
preparation of a film, and thus no film of Fujita would include pores enclosed within silica 
skeletons formed from polymerized cyclic organic silica molecules, as required in claim 23. For 
this, and for the other reasons detailed above, claims 23, 27 and 29 are not anticipated by Fujita. 

Applicant notes that an important advantage of the present invention over Fujita (and 
over any other references cited herein) is that the goals of Fujita (small pore size but relative 
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by choosing an appropriate starting material .(cyclic silica compounds with at least one 
unsaturated hydrocarbon group bound with a side chain of a skeleton) thereby eliminating the 
need for additional steps (e.g. deposition of a second layer of materia! to decrease pore size, 
etching to increase pore size, etc.). The method and films of the present invention are thus highly 
advantageous. 

In view of the foregoing. Applicant respectfully requests reconsideration and withdrawal 
of this rejection. 

Claim Rejections: 35 USC § 1.03(a): Examiner's Point #9 

Claims 6. 7. 9, 1.1-16 and 1.9-2.1 stand rejected as obvious over a combination of Crates (as 
above) and Miyoshi (US2004/0253777). This rejection is traversed. 

Firstly, Applicant notes that the section of the Office Action dealing with this rejection 
appears to contain, irrelevant material, e.g. the sentence at the bottom of page 7 states "Regarding 
, hum 11, \h\oslu el al. discloses a pmous msulatmg film produced bs the n ethod oi producing 
a porous insulating film according to claim 1 [0061] [0049-0050] [0064-0070] 7' Applicant notes 
thai this appears to be an anticipation rejection rather than an. obviousness rejection. Applicant 
further nni that On sntkii Una m cUo oi I, urn b b iloi \!i odnwa < o >.n > 

.i < { <, t a ■ i " ' : • > t n >> > > t ( * o n 0 r 

i 1 N < hi rmh n> d >^ u that M \ ■'d. ! i ^> onh punka mg an 

insulator fdm bs udrodiK me makual cas dreetly into the chamber MhouLasxiihilion and 
proceeding with mailt c and reaction with die excitation gas simultaneously on the substrate, hi 
contrast, claim 1 requires the addition of a diluent gas in advance of formation of the film, 
Miyoshi does not anticipate the present invention as claimed m claim 1, and hence cannot 
anticipate the film of claim 1 1 which is made according to claim 1. 

Secondly, it is Applicant's understanding that this rejection is based on an alleged 
1 i u > on,o mi \ 1 niNtn Ho < too n i t i t iph t n n ^ \ d the Office Vction 
Examiner refers to paragraph [0043] of Gates alone to ostensibly reject claim 14. Did Examiner 
intend to reject claim 14 based on alieged anticipation by Gates? Clarification is requested. 

Thirdly, it is .Applicant's understanding thai this rejection is a rejection of claims 6, 7. 9, 
1Mb and 19-21, yet paragraph 6 on page 8 deals with a rejection of claim 17 (which is not in 
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the list) and refers to Gates alone, i.e. no ''combination" is invoked. Applicant has been unable to 
locate any other rejection of claim 17 in the present Office Action. Clarification is requested. 

It is Applicant's position that no combination of Gates and Miyoshi renders the subject 
matter of claims b, 7, 9, 11-16 and 19-21 obvious-. 

hi view of the foregoing. Applicant respectfully requests clarification, reconsideration 
and withdrawal of this rejection. 

Claim Rejections: 35 I SC § 103(a); Examiner's Point #1© 

Claim 8 stands rejected as ob vious over a combination of Gates (as above) and Miyoshi 
(as above). This rejection is traversed. 

Contrary to Examiner's assertion. Gates does not teach all the limitations of claim 8 
except specific cyclic organic silica compounds. Rather, as established above, Gates also does 
not teach the nse of a diluent gas in the gas containing vapor of cyclic organic silica compounds. 
As also established above, Miyoshi does not provide this teaching, as the methods of Miyoshi do 
not involve the addition of a diluent gas to the gas containing vapor of cyclic organic silica 
compounds. Miyoshi is relied upon by Examiner only for the teaching of several cyclic organic 
silica compounds. Therefore, no combination of Gates and Miyoshi renders the present 
invention, as claimed m el arm 8, obvious, 

in view of the foregoing. Applicant respectfully requests reconsideration and wi thdrawal 
of this rejection. 

Claim Rejections; 35 DSC § 103(a): Examiner's Point #11 

Claim 22 stands rejected as obvious over a combination of Gates fas above) and Miyoshi 
(as above). Tins rejection is traversed. 

Claim 22 recites a semiconductor device with a porous insulating film which is made by 
the method of claim 2 (with intervening claims 1 8 and 31). As discussed above, Gates does not 
anticipate the subject matter of claim 2., foiling to teach the addition of a diluent gas to the gas 
containing vapor of cyclic organic silica compounds. As also established above, Miyoshi does 
not cure this defect, and m fact is rel ied upon by Examiner only tor the teaching of several 
straight chain organic silica compounds. Thus, the teaching of Miyoshi does not cure the defects 
of Gates, and no combination of Gates and Miyoshi renders the subject matter of claim 22 
obvious. 
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III view of the foregoing Vpplican re sell II reques ci let tion and withdrawal 
of this rejection. 

Claim Rejections: 35 IJSC § 103(a); 'Examiner's Point. #12 

Claims 24-26 and 28 stand rejected as obvious over a combination of Fujita (as above) 
and Miyoshi (as above}. This rejection is traversed. 

Claims 24-26 and 28 all depend directly or indirectly on claim 23. As established above, 
and contrary to Examiner's assertions. Fujita doe? not anticipate the subject, matter of claim 23.. 
Claims 24-26 and 28 each delineate further features of the porous insulating dim of claim 23 and 
Examiner relies on Miyoshi only to ostensibly teach those features (e.g. ratios of elements and 
particular silica compounds. Miyoshi thus does not in any way cure the detects of Fujita as a 
reference, and no combinat ion of Fujita and Miyoshi renders the subject matter of claims 24-26 
and 28 obvious. 

In view of the foregoing, Applicant respectfully requests reconsideration and withdrawal 
of this rejection. 
New claims 

New claims 32-3° are hereby added for Examiner's consideration. Applicant submits that 
these new claims do not add new matter to the application, being fully supported, for example, in 
paragraphs [00522] - [0053] and [0033] of die application as published. Entry, examination and 
allowance of new claims 32-39 is respectfully requested. 
Concluding Remarks 

In view of the foregoing, it is requested that the application be reconsidered, that claims 
1 -39 be allowed, and that the application be passed to issue. 

Should the Examiner find the application to be other than in condition for allowance, the 
Examiner is requested to contact the undersigned at 703-787-9400 (fax; 703-787-7557; email; 
i nth « wee up com} to discuss any other changes deemed necessary w a telephonic or personal 
interview. 

IT an extension of time is required for this response to be considered as being timely filed, 
a conditional petition is hereby made for such extension of time. Please charge any deficiencies 
in fees and credit any overpayment of tees to Attorney's Deposit Account No. 50-2041. 
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